Background and Aim The incidence of ischemic colitis (IC) in Japan has been increasing due to the westernization of diet and the aging population. The aim of this study was to evaluate the relationship between endoscopic findings and clinical severity in IC. Methods This retrospective analysis included 106 cases diagnosed with IC that were divided into two groups based on endoscopic findings in the acute stage: redness and erosion (RE) versus longitudinal and circumferential ulcers (LCU). The clinical variables were compared between the two groups. In addition, we investigated the risk factors of IC associated with the severity of the endoscopic findings by multivariate logistic regression analysis. Results The percentage of cases presenting abdominal pain was significantly higher in the LCU group than that in the RE group (p=0.002), as were the baseline serum CRP levels (p=0.0001). The periods of hospitalization in LCU group were longer than in the RE group (p=0.0001). Multivariate logistic regression analysis indicated that ischemic heart disease (IHD) and connective tissue disease were the independent explanatory factor associated with the endoscopic severity of IC (p<0.05). Conclusion We showed clearly that the two endoscopic classifications were accurate indicators of severity and could be used to anticipate severity of IC. Furthermore, we confirmed that IHD and connective tissue disease were the exacerbating factor associated with the severity of endoscopic findings in IC.
Introduction
Ischemic colitis (IC) is the most common form of vascular injury to the large intestine; it and often occurs spontaneously in elderly patients (1) . This disease has a spectrum of injury that ranges from mild and transient ischemia to chronic colitis, colonic stricture and gangrene, or fulminant colitis (2) (3) (4) (5) . Many factors are associated with IC, such as cardiovascular abnormalities, artherosclerosis, cardiac sources of embolism, and a major cardiovascular event associated with hypertension. Therefore, the incidence of IC will probably in accordance with the continuing expansion of the elderly population.
Emergency colonoscopy has been established as a very effective method for the diagnosis of acute phase of IC. Currently, gastroenterologists are using multiple interpretations of endoscopic findings such as erosion, edema, mucosal bleeding and ulcers (6, 7) . No unified classification of endoscopic findings for acute stage IC has been established. To our knowledge, no known studies have been conducted analyzing the relationship between the severity of endoscopic findings in the acute stage and their clinical characteristics. The aim of this study was to devise a new, simplified classification of endoscopic findings of acute stage IC, redness and erosion (RE), versus longitudinal and circumferential ulcers (LCU), and to evaluate whether or not the LCU are clinically severe, based on biochemical data, symptoms and length of hospitalization. In addition, we assessed 
Materials and Methods
In this analysis, we studied 106 cases with a clinical diagnosis of IC in the narrowest sense at Juntendo University Hospital from January 2001 to October 2007. Diagnosis of this disease was determined from clinical, endoscopic, and pathologic findings obtained by endoscopic biopsy. We excluded cases with a diagnosis of infectious colitis or antibiotic-associated colitis. Each patient underwent a colonoscopy within 3 days of the onset of symptoms, and these cases were divided into two groups according to their endoscopic findings: Groups RE and LCU (Fig. 1) . Age, gender, clinical symptoms (abdominal pain, anal bleeding, diarrhea), colon localization (left colon as rectumdescending colon, right colon as transverse colonappendicial region), biochemical data (WBC, CRP) and length of hospitalization were evaluated by univariate analysis. The decision for discharge was formed based on symptoms such as abdominal pain and anal bleeding and normalized baseline CRP upon resuming a typical diet. We excluded cases whose length of hospitalization was extended due to the treatment of other diseases.
In addition, we investigated the risk factors for IC hypertension, connective tissue disease, ischemic heart disease (IHD), hyperlipidemia, diabetes mellitus, cervical vessel disease (CVD) and NSAIDS usage that were associated with the severity of the endoscopic findings by multivariate logistic regression analysis. Furthermore, in cases with IHD, we investigated the association between the severity of the cardiac function in accordance to ejection fraction (EF) and the severity of IC.
Statistical analysis
All analyses were conducted using SPSS 15.0J statistical software (SPSS Japan, Tokyo, Japan). The Chi-squared test or Fisher's exact tests were used for cross-tabulated data and Mann-Whitney U test were used to compare the means of quantitative variables. Variables with p<0.05 were considered statistically significant.
We constructed multivariate logistic regression models to identify independent factors associated with the severity of endoscopic findings. Adjusted odds ratios and 95% CI were calculated.
Results
Of the 106 cases, 102 cases were of the transient type and 4 cases the stricture type; 46 cases were in the RE group (the mean age was 56.0±15.4 years and all cases were the transient type) and 60 cases were in the LCU group (the mean age was 59.9±14.5 years and 4 cases were the stric- Hospital stay(days) 3.5 ± 6.6 13.4 ± 8.9 0.0003 ture type). In both groups, more than 60% of the patients were female. Age and gender did not differ significantly between the two groups (Table 1) . Clinical characteristics of the cases with IC are shown in Table 2 . The percentage of cases with abdominal pain as the presenting symptom was significantly higher in the LCU group than in the RE group (39.0 vs. 68.0; p=0.002). However, there were no differences in other presenting symptoms, such as anal bleeding and diarrhea, between the two groups. Baseline CRP levels in the LCU group were substantially higher than in the RE group (1.4±2.7 vs. 2.9±5.1; p=0.0001), but no differences in baseline WBC levels or colonic localization were observed between the two groups. The average length of hospitalization in the LCU group was longer than in the RE group (3.5±6.6 vs. 13.4±8.9; p=0.0003) by Mann-Whitney U test. Multivariate logistic regression analysis indicated that IHD (OR=11.9; 95% CI=1.2-122; p=0.03) and connective tissue disease (OR=6.2; 95% CI=1.0-38; p=0.04) were the independent explanatory factors associated with the endoscopic severity of IC. No association was found between diabetes mellitus, hypertension, CVD, hyperlipidemia, NSAIDS usage and severity of endoscopic findings (Table 3).
The exploratory analysis was sought to determine the association between the severity of cardiac function 6 cases with EF less than 50% and 7 cases with EF with greater than 50 and the severity of IC. Baseline CRP levels in cases with EF less than 50% were substantially higher than in cases with EF greater than 50% (9.8±7.6 vs. 1.7±0.9; p= 0.02), indicating that severity of cardiac function was correlated with severity of IC.
Discussion
The most common form of vascular injury to the large intestine is IC, which accounts for approximately 50-60% of gastrointestinal ischemic disease. The worldwide incidence of IC in the general population has been estimated to range from 4.5 cases to 44 cases per 100,000 per year (1, 8, 9) . The spectrum of injury in IC ranges from mild and transient ischemia to chronic colitis, colonic stricture, gangrene, or fulminant colitis (2-5). Because colonoscopy is able to establish the diagnosis of IC in more than 90 percent of cases (10), it remains the diagnostic procedure of choice. We simplified the classification of endoscopic findings in the acute phase into two groups, investigated the clinical characteristics of each, and evaluated the risk factors of IC associated with the severity of endoscopic findings.
The most consistent signs and symptoms in IC include abdominal pain, diarrhea, alteration in bowel function and hematochezia (11, 12) . The present results showed that abdominal pain was more frequent in the LCU group than in the RE group. Barouk et al suggested that hematochezia and diarrhea are significantly less prominent among patients with gangrenous colitis than among those with non-gangrenous colitis; whereas nausea, vomiting, and hyperleukocytosis are significantly more frequent in patients with a severe form of the disease (13) . This disparity might be explained by the IHD : ischemic heart disease CVD : cerebral vessel disease differences in race and age range between the two studies as well as by the fewer subjects in our study. To confirm this difference, it would be necessary to gather data on the number of subjects respective to those of previous studies. The present data showed that the baseline CRP levels were significantly higher in the LCU group than in the RE group. CRP is a marker for acute inflammation, which can promote vascular injury and lead to the increased production of specific receptors that bind leukocytes. Therefore, baseline CRP levels may be suggested as a powerful predictor for the endoscopic severity of IC.
Patients in the LCU group experienced significantly longer periods of hospitalization than those in the RE group, indicating the requirement of a longer time period for symptoms and the infection level to decrease in the former group. This finding also indicates a greater degree of severity in the LCU group than in the RE group. Therefore, we can predict that patients whose endoscopic findings indicate longitudinal and circumferential ulcers will require long periods of hospitalization.
Few studies have analyzed the factors associated with severe outcome in IC (10, (13) (14) (15) . Initial hemodynamic instability, coexisting medical diseases, hypertension and history of cancer have been connected with the severe form. It is noteworthy that there have been no reports investigating the use of risk factors to predict the endoscopic severity of IC. Using multivariate analysis, we confirmed that IHD and connective tissue disease were the independent explatory factors associated with the endoscopic severity of IC. This could be due not only to arteriosclerosis but also to circulatory insufficiency. In post hoc analysis, we found that baseline CRP levels in cases with low EF levels were substantially higher than cases with high EF levels. This result suggests that circulation dynamics, such as the difference of cardiac output, is associated with the severity of IC. To confirm this possibility, it will be necessary to conduct further study using a greater number of cases. By considering these factors we were able to predict with high accuracy the development of IC.
Several aspects hold this study apart from previous ones. First, patients who had not had a full colonoscopy were excluded as study subjects. Therefore a reliable diagnosis of IC was made by a thorough colon evaluation in all study subjects. Furthermore, we investigated the clinical characteristics and risk factors by focusing on the endoscopic findings of colonoscopies performed within three days of the onset of symptoms. Additionally, the associated risk factors for IC could be easily measured by reviewing patients' medical histories.
In summary, IC was more clinically severe in the LCU group than in the RE group, and we confirmed that the two endoscopic classifications could provide an accurate means of predicting the severity of IC in future cases. Additionally, we found that IHD or connective tissue diseases were the independent exacerbating factors associated with the endoscopic severity. Therefore, IC cases with IHD and connective tissue disease should be carefully followed up in order to avoid the complication of developing severe IC.
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